Distinct axonal projections from two types of olfactory receptor neurons in the middle chamber epithelium of Xenopus laevis.
Most vertebrates have two olfactory organs, the olfactory epithelium (OE) and the vomeronasal organ. African clawed frog, Xenopus laevis, which spends their entire life in water, have three types of olfactory sensory epithelia: the OE, the middle chamber epithelium (MCE) and the vomeronasal epithelium (VNE). The axons from these epithelia project to the dorsal part of the main olfactory bulb (d-MOB), the ventral part of the MOB (v-MOB) and the accessory olfactory bulb, respectively. In the MCE, which is thought to function in water, two types of receptor neurons (RNs) are intermingled and express one of two types of G-proteins, Golf and Go, respectively. However, axonal projections from these RNs to the v-MOB are not fully understood. In this study, we examined the expression of G-proteins by immunohistochemistry to reveal the projection pattern of olfactory RNs of Xenopus laevis, especially those in the MCE. The somata of Golf- and Go-positive RNs were separately situated in the upper and lower layers of the MCE. The former were equipped with cilia and the latter with microvilli on their apical surface. These RNs are suggested to project to the rostromedial and the caudolateral regions of the v-MOB, respectively. Such segregation patterns observed in the MCE and v-MOB are also present in the OE and olfactory bulbs of most bony fish. Thus, Xenopus laevis is a very interesting model to understand the evolution of vertebrate olfactory systems because they have a primitive, fish-type olfactory system in addition to the mammalian-type olfactory system.